Agmatine suppresses nitric oxide production in microglia.
We investigated the effect of agmatine, an arginine metabolite synthesized in the brain, in cultured microglia obtained from neonatal rat cerebral cortex. Agmatine (1-300 microM) did not affect viability of cultured microglia. Activation of microglia by lipopolysaccharide (LPS, 1 microg/ml) caused the expression of inducible nitric oxide synthase (iNOS) and the production of nitric oxide (NO) assessed as the accumulation of nitrite in the culture supernatants. Agmatine had no effect on the expression of iNOS, but significantly suppressed the LPS-induced NO production in a concentration-dependent manner. Agmatine was also effective in suppressing the production of NO induced by a combination of interferon-gamma (500 U/ml) and amyloid beta protein (10 microM). In co-cultures of rat cortical neurons and microglia, LPS caused significant loss of neuron viability. The LPS neurotoxicity was not observed in the absence of microglia, and was completely blocked by the NOS inhibitor diphenyleneiodoium chloride. The neuronal death induced by microglia-derived NO was significantly attenuated by the presence of agmatine. These results suggest that agmatine works to protect neurons by inhibiting the production of NO in microglia.